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Abstract of JP 10284604 

PROBLEM TO BE SOLVED: To provide ah 
anti-fuse element having a good programming 
characteristic and high reliabifity by 
suppressing the irregularity of the breakdown 
voftage of an anti-fuse layer. SOLUTION: An 
anti-fuse element comprises a first metal 
wiring layer 23 formed on a silicon oxide film 
22 r an interiayer insulating mm 24 formed to 
cover this metal wiring layer 23, a connecting 
opening 25 formed at a predetermined position 
of the interiayer insulating film 24, so as to 
reach the first metal wiring layer 23, an electric 
conductor 26 formed within the connecting 
opening 25 such that the surface of the 
conductor 25 is in the same plane as or 
projects outwards from the surface of the 
interlayer insulating fiJm 24, an anti-fuse layer 
27 consisting of an insulating film formed on 
the electric conductor 26, an upper electrode 
23 formed on the anti-fuse layer 27, and a 
second metal wiring layer 29 connected to the 
upper electrode 28. According to this 
construction, the anti-fuse layer 27 is formed to 
have a flat surface, and the irregularities of the 
breakdown voltage of the anti-fuse layer 27 
are suppressed and high reliability can be 
realized. 
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m&m i ] mmm±^mm^fh±Tmmm t , m 
?i\ T»E«i xm& s tbfcs miiiftjft t , swag 

^feSftfcgHRP <^ * «flEffij|*Prttc:*5V>T*ri^itrlE 
BPfl*6»»^*Bi:lRl '5pBK**^afctt3gfflurjg 

bftsr^fta — xg £ , stria r x^ 1 a — xji co_.b 

[flMfl 4 J «m#^T VX fc ^-XJf t (75|Bfc»t 

S X *f 5 P SrRtt 5 X» ^ , ffrffiftgc p fcL*B 
X3 <t 3^«lfr^«f6ie^, Str1BW«ffSr«o 

-c >^l^-xk t^s® 2 (ommm^Mf&'t & xs 
tsxgt, atrisss 2 ^^ai^^RiK^ &itjfl#^^ 

[tS*«7] gSPrtfci J t»^Mt5Xg^\ s 
tRW<t*SS#ift»- £ 5 Iff 6 f£«£0 T >X t ^ - X* 

RErffc¥*£#8s i:±o til p ftM&&Mfr 

x mis. u 7t# , str IB* js ra ait n o * m x 40 
[ it >km 9 ] mm n k « m&&m ^ & x 5 & 

9 £ 7f£j#1- Sli^: *"f 6 ft *JJ 7 4 fc tt 8 |BfI<0 T > 

1 0 ] **#oaEESrftft«!.a mt&M 

M SrJFM L fc« s iiJrt&Sf b&JRJl co«B(£ £>^iHt;X * 
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-X^-?-co»ffiXSX 
[0 0 0 1 ] 

[00021 

•5 F PGA (Field-Programmable Gate Array) flSflJffl 
S*bTV^i 0 F PGACDifcS^a X^ 5 V^Miai 

— *Stryf t ^ — ^S^>2iiJj^ fp 

[0 0 0 3] T^t:a-X*^fl x IMS, WEB&JftJS 
10 0 0 4] WTBIffiSr#fl8Lft^?>, «*^T^t 
[0005] in 2 (citev^T, i f^xy 2 ^ 

xy ^^mitm, 3i^v-^>m/j^j45Ii^ 

t&JKBBtMi, 4^g!n«li, 5 M:JH HB«6JBUK 4 tcasnt 
fciln> 6 fgi^xX^XxX^XiS, 7«»j(iJK^>6 

mm, 9ttT^s^f?A^*^*5*2©A*iait» 
i o fa y ir ^ t < (KT y ^ t v^ 

S\ T>Xfc^.-Xg7^^>X^XXX-7XIi6 ^ _h 

[0007] ^^-(7, mm^cm%£thx\s^?>?x 

ryXy XS 6 Sr-g-tf* 1 O^SIB.S® 3^S2 <^)^JR 
@B^il9iora5r> T yft ^ — XJf 7 £rIMLT-^i§£ 

rfSi-fsm^j^xcyx^ 5 xxm-^s-^EHi^ i^^x 

y^lXot, T>Xe a — XJH 7 SrSfeA/T** 1 , 
S 2 o^JRiBi»a 3 , 9 K^1E/j^P» * ri, r cofltfjq 
fgJ-K a Srffi x. 5 1 , ryfta- XS 7 ^ ffifMS 
«Srar.i- 0 MX SI 2 co^MBElSS 3 , 9 

[0 0 0 8] Si:K(07yf b ^^x^-?£?)8®-M 

XOV^T, 113 (a) - (f) C0XS:ifffigt§r#ffib 
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[ooo9j s t\ v y = xss i <o _bte >-»ft 
Il2^cvD?£4:J:oti^i, 3f frcz r. £0 u 

TOP ^^A^^/^Il 0&JK£«UI 3 Sr 
5 (H13 (a)) 0 

[ooio] S| i o^MIdHJS 3 <©±fcJiWl&» 

*4SMLt^fc, ^r^^ffiSr^m-fti-S (0 13 
(b) ) n HP*ttiftlK4**RK^^^^>'^ 

Ltx- ; -7- is xt ^ t *n «t o r , m^comm psa? 
lift u m i <d&«k»jb s to— ffl55>srarm $ m 1 

3 (c) ) 0 

[ooi i ] » i oo^jaid^ji s <omm&ft±te 

■ 6a SJiSfifc-rS (B13 Cd) ) 0 

[0012] r/^r/Vt:/:^yfy^ 

^y^^ry^^ieirMtS (Hi 3 (e) ) e 
[ooi 3] r^xaicfci^r, iiP 5^«o|S«fc: 

— m y ^ > ^ £ff ^ £5 % - O > # |r ^ V X^ -7- >X 9 X 

weoatstcy-fe^ i o a *s*i:5 (B i 3 (e) ) 0 
,x -x/g 7 t ft# >- y ^ >m*M#mSrM/S: U ikfox'* 

y 9 y >^£iaot.J:SlS8 £ ft^lgft;^ ^ 
-XJf 7 fc h;nmft 8 t &Mf$£irZ> 0 fcizxs* y $ y > 

^Sr3S5*+5 (HI 3 (f ) ) 0 
[0015] 

£1. Hffl*SSitilM4_t^S>5* XX^-rvJge aOSB^Sr 

7- ^77 ^JS 6 13 ( e ) tCT^i" J; 5 ^ y -fe 

^10a^4i:5 o *Lt, ^XX^T^X^XJSSi: 

i-rz^t^-xji 7 tas^y = ^**6i»ffli^«ffija 

Si£ (CVDS) [UoTi|^tl^OTfe^/5\ CV 

d ~c f^s^ # ^> sj ii a co^> * v ^ m n x~<nmm a* m < ft 

J17 t LTffiv^fcfrSv'y ^>^»fe]Bfe«^iRff* s , yi? 
* 1 0 a ^*jft»4>_bK*5W 6l*ff fetter* < ft*) , 

< ft£* 
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xji 7 ^mmm^^ c ^^i- 

- Xjf 7 to »g«I»± co f;E fe o 



[0016] T • 

5 ft:*, StfaSOv'y 

[0 0 17] F PGA^^n^y^ffi LTTXf t 
^~ X^^M^^^fci-l^ ffi^ COT t — XJt 7 
^IfcftWlE^ h o # , X p ^ 9 5: > ^ h _L*s J: t> ff 

10 ^ y^Xry/7 ^JB 6 ©SIO y i?^ l o a Sr« 

<t5^ t ^# ^ tLZ> ffi , y C CO ft 46 tCtt^" — /<—3: -y 
^yXX^/>^<1-tUli:V\ co ^ v is sf 

i^>4<t6^, Jirajfi»«4C0Mft:*as (EH>T^-T) 

^ >- ^ .X 7" > g 6 a CO -y ^ > '9 lTU 

[0018] ±fc s fix-jf^is-?? 6 > v- y 3 y 

Mft ^ ^> zs y = >- 1 ^ > ^ ^ 7 r " > £ ri s KJ£ L T v- y -Y 
KWSr^U 7^>-^h:^- Xji 7 Ote)»fflt*mEE^ffi 

oo^jftt Lt fRiftLSSftS Sr T frf 5 C i: ^ # 6 ^5 

[0019] t ^.-x±*-r--ef-:t, y -tr* 

(7-)^^:^KihL. T^fta-XIi: LTfflV^fctLTl^ 
X 9 Xii ^7yfh.^ XjfcoR^Sr JUifii t' 

[0 0 2 0 ] 

[0 0 2 1 ] *fc*«W^>T^^t:^-X*^»at* 
50 So 
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[0 0 2 2] £bJ-f2. ^^^7^I^«^tftL 

m & m m k ^ * fc&*» * fc a ^ * x ji * & r 

iiUot, t« * XS^SMLIIX «t -=» X T XX- 1 
[ 0 0 2 3] tfc^oT, *^1^7yf 

*3 ± Viisfsmttttar xx t ^ -x*T*S:^-t-s 
::fc^'^fcft5 c 

[0 0 2 4] 

/3£ s xx tsbe>kui fc , T^mmm r ®^ $ ntc 

ill- 5 i 5 tcjgj*; * Hfctg^ p fc . r *5v * 
ffi^BBBife»lK«oaffi fc IU— ¥® t-ft Sri** fcttSStB L 

h ft S T X^ fc: a ~ XI , T X ^ t ^ — XI CO _tJ- 71? 

tbfc#«#:co*Eti y 1?x^ft^fc£>, 7"XXfc-^. — X 
Jl cojRflCoti 6 o # ^/>ft < ft 5 . T x ^ t ^ — Xjf £?> 

[ 0 0 2 6] ai*JK3^«Wf^ £fcXl2(7>% 

[0027] M**l4 commit, tt#*Bi 4fc.fi 2 co* 
BBfciSiJPLT, >7yft a. — XBircopfltctt-ft: 

£ KftjR £*«#ORj&Sr BSifc X # , «<Jttt Sr IrJ± S * 

[oo2 8] m*:35 5<^asstt, ±.td»ttfca 40 
t?&xx jyf t ^^xi^t^MltSlf*^ 

[0 0 2 9] »3ftJS6<D3BWtt\ *iW«TXf ta- 
S IB»»flt*03f TSBEfcJB X::£XotXft P Srlft 
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^ffi»R*Mt5l8 fc . « 2 coflfeft ilXXi-£iS®S 
Ki:45&ia*M*t5XSi:v mx^HtJffc^JS 
fllfc ^^B$^/^-y^y^Lt/yf t: ^-XfXh 

— XM in y ir ^ ^ ft < , T x^ fc: ^ - XJf 
[O O 3 0] tt#Jg7 0>38Kte, tt*3S6 05S«te*5l^ 

^X'# ^ c 

[ 0 0 3 1 ] iM8©M!^> l^l*«6<7?«W^C*5V^ 
[0 0 3 2] M#>£9<E>389!ki\ ft >^I6 co3SWfc*5V^ 

t , mm. r as (H^jr*^ t ft a l^ 
w*#^*ffi*aftte3SLra^*i»fi:»fiKr5 

t* r x x fc ^ - xjb * 6 $fe&HI i fc <driz; 

[ 0 0 3 3] ffX^Il OCOSB^fct, |**3S6iO*WtCjo 
ft, W«fr(D*ffitft^&SLT^fci&JR*Sr?&J*L, 

x ^ xa x-w-tp Lfc t r*fc *? , xxxt^-xiB^a 

fSX^telt^lfc^m^fcOK^^J; 9— SKuh-r£ w fc 
[0 0 3 4] i ) 01 tt**Kco*lScoJg 

x^x x, 2 i rxx y ^ >xyx 2 2 ^x y = xg^b 

2 3 1ST A- 5 ^- 'X X^^t/j^ l±> ft 6 » 1 co^JRiB* 
J1X 2 4f±xy 3^BKtS»^b*5JiniI#6IWIt, 25S 

iipfl,m«i2 4xt^xxffi^n, 2 6tt«a^«miii6a 

12 4 co*SfcK ClXB^^X^XtbJ: i? fcXXX^ffi 
Lfc^xXx-rxX^Xil, 2 TiXXf-t ^-X|, 

r X^^^f>4Xl 2 (7)^SEHJ1T&§ 0 
[ 0 0 3 5 ] ai (;:X3V^T, m 1 ^)#.IEii 23^ct: 
2 £>&JUBa«Jl 2 9 tt i fc t^##:*aiHl!Sg«0 

in]&i^«xfe^ 0 r.ne>^^Msa^a 2 3 ( 2 9f.tr> 
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[0 0 3 6] ^y^ry^ XII 2 6 tiff l co^JRK 

BttV!Hil&JftK2 4 £)*ffi±: m 9 

XX^XJl 2 6 t ±ffli2 8 tcom^fcoT, 
BT-iiSlSSSi 2 8 X, £ fcT«fc£J5T^ xXxXxX-? 

xis 2 e tc-ttb^^vs it* 9, si co^jRifl»» 2 3 

fcSf 2 go&«HB*JB 2 9 > SrjfijftLT^£ 0 
[0037] rco J: 5 4ff^:i;ot, ^xX;*XxX 

yf t ^ - XI 2 7 ill;!: !J 1 7 4:4 Lfc^o 

£ o # ^ ft < , T X ^ t: ^ — XJjj 2 7 ^.)«,ftflff #5 

t57yf^^x$f^^r>m5 fl 

[ 0 0 3 8 ] XiX 9 >X\X XJf 2 6 60^ffl# 



^0 — 0. 2 



g 2 7 (om&<oi£ b o # & -J^XX < i~ 6ct as -e £ , 

{ 0 0 3 9] hi4^!ft0/]T^l, # XXX>XXXy? ?M 2 
6 Srffl^^fcOTSrfctf fc25S, # yX:*X >\z.jfc7LX 9 X^ 

[ 0 0 4 0] jjctcia i ^Lfcil^oryf t ^ — xijt 

T'OS^frffifCO^T, 1112 (a) - (e) OXSSrBl 

[*]X#^ L xxxj5XHX<x 

[0 0 4 1 ] £i\ SECVDM^t^^yffl 
2 1 JiX-^u v * y x3ri§rc?x y =i ^SMfciR 2 2 S:3K] 7 
0 0 ni7iC0j?£i^J&U ft* 9 0 0tt3 0 ^TOSP*R 

4tt 4 0 0 nmS«0)|*f!l5 5 J: 5*a*^5 fl ife^ 

£rff2f& U , C U s B C 1 j *5 <£ t/N, Offi'g-^f * SrffiV ^ 
fc y T ? X ^ XX * X:x ^ -J- y^ Xfjfefll j: o T> ^ ~ 
^^AI^yf^^SrLt, Xy ^XM'^I8£2 2 co 

xx r/K^t) ^ * a » i v&mmwv 2 3% 

MtiHirZ (112 (a) ) e 
[ 0 0 4 2 } m^Wt 1 C^4fe*iB3»« 23joi^>!J3 X 

swt«2 2^®^$jxfcvy =^atts-bj-, si (oc 

T\ ff*JK)2 0 0 0 nm(Dy!) ^ ^mt^^'M^t % n 
2 2^*BSr5pffiftL-C, Jf W^»iR2 4*Mt5 
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(8 2 (b) ) « 

[0 0 4 3] J&M, Jl»»2 4C0.Jz^^CD^^- b 

y y ^7 7 ^ ?i ^ o tf^^iFJi^ y w^-v 

&^J3cL/c^, CHF,, CF^ 0 2 , fciOTeOS 

tx^fy^lLt, Sf«P 2 eSrJK^S (B2 

(c) ) □ 

[0 0 4 4] HkK, B C l s t F 3 t SrJHV^fc 

y r ^ ^ ^ yv^yx :y ^-v^&tc j;ot, ffiH p 2 5 
10 cDS5^co» 1 co^mSMM 2 3 i^T/y 5 ~- & 

#Sm^^1^i:^<ii^Lr. SiH,, WF.^oJ:^ 

h 2 (om-g-ffx srffi i/^fcsapi cvd &r iot, ^ v x 

^f^7^l2 6^Mt^ s MCVD^ft 
giO^lC^y^XTy^^ftf^,, Lfc^ot, 
P 2 5 C0g^>^<7>^^>X^^VX^^g 2 6 m&$%£ 

•7' y X-r tyi : y ^ y^ ^Sty y 3 vSffi^j*c7) ? v ^ 
^y 5 jKSffi^ ft v ^ * fc , m 1 co^JggB* 
20 s 2 3 Go_h<D g) *Sil{t:l*Srl^* bfdlififi Lt^y 

"Tls-fy XS 2 6 Srflgfifc-f Sfc&x ^y^xry/y X 
■ 2 6tgi co^Mifii»jl 23^ y)^jy; ^' ^ h ffifci 
/J s +5>v-fiv\ ft*5, ^^if^y-^s-fylfM 2 6co*B5 

/j^iitjte&ii 2 4 ^^ffij: 19 #^tai-6 ^ 5 \c$m& 

fro (02 (d)) ( 
[0 0 4 5] S i H, iJ^ t A r iJ 7, £^ X 

y X-v CVD ffitC J: o T , jfift 4 0 0 °C, £EXJ 5. 0 T 
o r r , R F Mt) 8 0 W^^t-TrT ^/ls y T ~A */ y =a >- 

30 fflS 4 0 0 °C S |£^j 2 . 5 T o r r % R F mil 5 0 WCO 

y ^ >-mtm^tvm i o o n mtf>ji£ fc* 5 

VBl^ 3 0 0 n mS.g0ff^i^Mf5 o 

[0 0 4 6] mt^^ ^mo:)±Ac{i>Mo-)±mxu 

i/y. h'<& — >-Sr®J£KUfc», CHF,, CF 4 , S F h 
*3 i: t^H e Srffl V ^fc y Y 9y 4 X-f 7^>•a: : y 

fym:i:otJ-7fyyXr, 7^77^->!i = 
yf^ J: u-x y ^ x^jbliS^^ h 457y t ^ — xjb 2 

7h aft^^^ii^e 5 *«±as»iB2 s tt^-r 

40 ^jd, xs<y? y y^|cj:oT7^^^A9 9 

*5l 6 0 0 n m ^J? $ i^Jg^g L T/i- ? ^ ^ ^^AJBI 

^ -v .x ^- >- v L X ->~ : y X >■ X L, , ±«5«* 2 8 b^ti 

2 <o^jSffi»s 2 9 ^i^ar/yf 

t^-Xif^f^ (12 (e) ) 0 
[0 0 4 7] ±i£coKiS*SSfeT-tt, ^y/7Xr: 

t^-XS2 7tt, «S*^J:X-[MHX^fc^y 
X^XxX^XS±^Xttft<, SS^J*tnifi«kR2 4 
50 cd^-tl^ IrI Cte«fl>Sfcfcfc*fJ^tH LTM^^tv^ 
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m 2 6±r/yf t 2 7 ©JBSffj&Sfcf fco< t ^ 

[0 0 4 8] M3 \cMM<nMM 1 ©TVft-^XI-f 

^itx^i- 0 ei3(c*3v^t. (a) ^mmmmi^T 

f 3 ^ JfcOT^fta- X ^ "if to -c th V fc £ 0 
[0 0 4 9] @8^)^«y^J: «*07>ft 

x*^- (b) -ettiBJEiss — i 3 voftfflrtf^s o 
%com-"f LMotfti^i, Sfe&feojgffi i cor ^ 

> ^ * tV7'7 ^ sr »me l fc a* , mm. cvom * v ^ t 
r a- 5: n a 'f^my'v y&mjA f^«coa * 

[0 0 5 1 ] (XJB<Z>JfgjB 2)H4 (a)-(c)li* 
S 0 ^ilh^m^o^^X, M2 (a) — (e) tCfcV^T 

So 

[ 0 0 5 2 ] {1 4 ( a ) iC^-r»rffi#iSte|g 2(a)- 
(c) ^LfcXStafcfc^t|lITyilJS«r*L,TV^5 

PflJ6»!R 2 4 <9*SJ;&* 3 0 a (OT^fflt^ V > p } T 
^t^ilLt^^ (14 (a) ) 0 
[ 0 0 5 3 ] ScJc CMP^aoT^v!)- (W* 

2 6 SrJSmtfiAR 2 4 £0*ffi J: 9 (^^fflt 3 0 a 05 0, 

l jumsa Mi3 0 b) lc45it*««u' V > 
KtK«« tc ± 9 y n y§S 2 1 ^flc £ mi-r ?d (HI4 
Cb) ) o **53?ttl*3 Ob^O, 1 & mi Lfcri^ 0 

— 0.2 ^m^BHfcfcftfi J:v\> 

[ 0 0 5 4] Zfctil, S 1 a^^Ar^^^fc"/ 
7^CVDiSlCiot, ffl«4 0 0t;„ ff.A5.0T 
o r r , R F 8 0 WCD^T+T^rJU? rXis ] J=*> 

MS 4 0 0°C, £EA 2. 5 T o r r s RFt* 5 0WO 

o o nm<7>JKSr?gj5gi-4 e y >-Xffi(cj:o 

T 3 0 0 n m^mt^^ ^mteMffct Z> * 

tU^i>^-ya«U CHFi, CF 4> SF« 
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v tR (ft fc ffife&s* ^-yKx 7 fy^u, 

r qr/u^ r * v' y = > ^ y * >mtm t a> ^57 



X^-7-?r^1^ (114 (c) ) 0 
[0 0 5 6 ] ^ ^p^^^tfm 2 6 

SrStR c V D Sre^jijc L x S ^ C M P fiT^«-T S Z 
t X o T s jl Pfl*fejgt!« 2 4 -/)^ b tD?S-a* 3 0 b Sr 0 — 

FATiszf*? ?M±Lfc-?fct£ < s SP^»112 4 J: ?} * 

20 2 6 ± t? T fc a. - XS 2 7 OlKff « to<iV^ 
RflH^^^U^l^ r CO J: 5 i-r a. — XJl 2 7 to 

XJH 2 7 L> fi» /^'n ^/7^y 

[0 0 5 7] ^£ib\ r OWT-ttijRC V D jS tfflt ^ 

30 [ 0 0 5 8 ] II] 5 t^HJteOJIg Jffi 2 c?:; T fc a — X*^F 
T7Fi" 0 |2](--4o^T. (C) ^.*»^^ffi2^T>-^fc 

a— x*^oii6«tfiR*wEo^*T?fo o , (a) i-xmm 

[ 0 0 5 9 ] B5^e>Wfc^*ct5^, HffiC0Mfg2O 

looeo] mM(OWM 3 ) m 6 «*3SSco*l6^ 
y^ryftt^ii^l^^* v , ^^^t^ 

So 

[0 0 6 1] IH 6 ^*5V^T, H 1 <59^Hga»i 2 3 *J J: 
WJB 2 oo&JRfieaJS 2 9 ii^^S«lHJ8S«««0lElSSi? 

*fc, ^H^^Siai»B2 3 , 2 9fi7Vf 

50 snfcSEAJM^©«SBa"ett«IW»&BdK2 4fciot«i 
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[0 0 6 2] 9 ^Xx^r^X^ XJS 2 6 1 GO&JRIE 
i!2 3 ±^fc t) , -tcoTffi^ffi-C** l <z>&JjMB*WB 2 

£ "F«B m« 3 1 £ ftT v \ 5 0 r^f b.-x-X!2 

7 fcfcTSBKfli 3 1 i _Lg|J»S 2 8 t coBBtefc 9 . LSR^ 
ffi"C_b8B*IS2 8 fc % itTS4I^TSf S3 1 
tU^tl&t LT*5 D x a#tt* 1 O&JKGilMI 2 3 t # 2 10 

(D&mmmm 2 9 ^iit^6 D 

[0 0 6 3] i^i^ftfll^ttS^t^ctot, rx 
Xt:^-- XJS2 7tt, ffi^^fiOJ: 5 ^DflSB^J&o fcX 

i/if^i/^ ^S±M^f^^< , ¥ta&*-fk^ xx\x 

X\*X XX:? XJ1 2 6 h"CT XX t: 2 7 OjglJ? 

^S6o< i t"Xf^MX\ XxXxXxXXXJS2 6 i 
t 2 7^ cDMrEJSJiJ5S?Bri£*tbS t ^ 

IH *3 £ t^E Jfc 11 TK/S ^ W fM ±ot, T x ^ b 3. - XJB 20 

± t^fl5fi*B4Sr^"i"-5 r XX- t ^ -X*T-S:»S Z 

f 0 0 6 4 J JSfe<cSllfi^i!gffi3<3r)TV^fc: • -X#t F<7> 
Kiift&ffit-ol^T, m 7 (a) - (d) 

^n^^lH^^t^r, IU2 (a) — (e) 

[ 0 0 6 5 ] 17 ( a ) ^*+»fffifllit«:|H 2(a)- 

(c) SrSfcfeoiia— mM&^L-Xi^dK rtoWifi 30 
WiS'y^r^ XJf 2 6 CD^ffi^JgFHiSSiBilS 2 4 
(D*B^bW-^3 0 a T?*i"^tfl Itl^ (If 7 

(a) ) 0 

[0 0 6 6 ] fti:cMPj£i:J:oT^7!)- 

^SPIfem*2 4<D*jB^fc^ffl#3 0 b^0. 1 0 
Atmi&SiTflFSU xy ^>SS2 1^*£^-~X 
»7kSS»-ei!feJ*i-4 (H7 (b) .) 0 &Z/tf**r 
V7°7 2 6 (0^[lit 30bt0. 1/imt LXc#^ 
0 — 0. 2 jii mOffiffltZlfctLfif «fcV\, 40 
[0 0 6 7 ] jSfctC, NHs^SrfflV^a*4 0 0t;, 
JEE^J 1 0 . 0 T o r r s R F Sfctl 3 0 0 W{/)§ft"F^ 5 

HUot, ^y^'.XTy7°7^l2 6 <o*ffitcTSR1t 

«3 1 tftaa^v^^^yit^ts (17 

(c) ) 0 

[0 0 6 8] Jfciil, S i FU^LAr^7*ffl^/:y 
7XVCVD£i:iot, IJt4 0 0t EE^j 5. 0 T 
orr. RFt*8 0Wtf).|frt7f /^j^v'P ^ > 
£\ JSktcS i H 1 ^*s < tU e Ni^^S h fflV^iaft4 0 0 50 



12 



°C, JiEX 2 . 5 T o r r , R F MJj 5 0 WCD#=#"e is V 
£r3 0 0 nmSS±lit6„ 

[0 0 6 9 ] 7Xfx »t^^^Bt^±^ffiolBEir(-^ 
;X;x bX;X — ^Sr^ricL.fc», CPIF 1% CF. lH S F B 

fy^ffiiciotSftf^yi, xy ^ v^bj**5j:t^ 

8 t T t a. — >CJB 2 7 Sr Jgj^-T 5 0 r O ,fc 5 L 

77^^y^ Vft7j-^ ^457>f — XII 2 7io,j; U 
9 z/mt>> b ft 5 ±Sfl*flE 28t tr«j* ^ n 5 T v 

^ A 9 IS 9 J: 1 HM-%^»j*-e, 

r> 6 0 0 nnimj£com&KM%Mi~&* ~<VT;V 

% - r> m ^x^>^/u:»o or. y ^ y x-r a r t 

^ i o T x 12 C0^«E»Ji 2 9 4rJFSj=jt-f 5 (17 
(d) ) 0 

[0 0 7 1 ] l:^0jM&,htiAC^v^X ^ >• 7 x 
/7^/l2 6tlftCVDj£S:fflV^»*U CMP £fe 

^12 6<7>iS®SrK-fkftlfaLTTSfE«S3 1 

• -XS 2 7 Sr x tjESEOS^OJ; 5 if 

ffi. tm^W: LTtK¥SE c ^ o fcffi^fc ^ >' y /7-7 »f..h 
K^-r-5-t^T-#, 7yfta-xTi2 7^1i¥^ 
fi h o < t v ^ 9 Ki&XS Jr. # 5 SftteST- ^ > 

y /7f 2 6 > T >" ^ t jzl — XJg 2 7 jS«KJJ? L 

[0 0 7 2] :m±i«CVDffiS:ffl^t^> 

CVDMffl^T7/K^ '7 7n X ^7 X jR X v X 

[0 0 7 3 ] El 8 M^ig^^SI 3 CD T h ^ - X^f -J- 
«7>*6a«t*«BE CO^* ^ , HJfe iOJgffi 2 7) £ *tJt; $ 

^)7 7f b: a. — X*^FC0ite«kfift»*J£O»*T-fc 9 , 
(C) ^S*COff^2 0DT^^t: ^.-X^T-iOttW^ 

[ 0 0 7 4 ] ^0|g8^&Sb^*J:9t-, ^>^7 

777 xg 2 6 oD^asr^ktoa Lt, Tmmm s 1 1 
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[0 0 7 6 ] ft£k 3 2f*gffc;^* y^^^5Tlli 
"Cfc S „ El 9 iC*5^"t\ « 1 CO^JRiaslftJl 2 3 *3 «t t>*m 

JKriE * tvc v > 6 *Mfc*5 J: tjqgg&iStffhi&K £ £*v 10 

[ 0 0 7 7 ] # vXx-r:/:/^ J?m 2 6 f£» 1 (O&JRK 
ISB 2 3 cCLbKfc 9 , *^T«B^ffit** l o&JKEiKJI 

2^)iM$h-t!;^, r > 'f-l: ^-XJl 2 7 fi±TSB«ffi 
32t _h8B»S 2 8 t (OK H 1 £>&JiRH2iSJl 2 20 

[0 0 7 8] ro± 5#«j*t-«k p ryft 2 

7 ®*Hf ^<£> J; 5 DflSFIitr ft o fc ^ > fx 7- y X'7> 
XJf±^T*f3 ft < , Jim&lf fl 2 4 J: 9 *II^v htfttztiL 
W L > Jijli^^tSs^ t ft o fcTSMMi 3 2 J::.i-:_^J« § tt 

^Si: 1/^5 raffle* Lftv\ LfciSot, ry-r-t:^ 30 
-XI 2 7 co»W«iff t v a£JftXnX^ S 

[0 0 7 9] JfctCHJfeGDJKfflM CDT^t — X*X-(T> 
«!ifi*6fefcOV^, H10 (a) - (c) &-#[$Lft^ 
6>«LW^5. rftfe^EUc^^T, 111 7 (a) ~ (d) 

[ 0 0 8 0 ] 110 C a ) td^f WfiMHiSElEI 7 ( a ) 
-(c) SrafctcDil^CT-fcS^, ^OflKfi-m^ 40 

y XX 7^ yjg 3 1 ^ Jg^g $ tLT V \ 6 □ (0 1 0 

(a) ) □ Zfefcc^oa-ffc:^ yXx-r-vJi 3 1 <D±tZ.(0 

10 (b) ) 0 

[0 0 8 1 ] !kfoy S i H, ^ A r jt X £rjl W^X 
o r r , R F SX; 8 0 W«0*<4="CT^/U 7 7 * v' U = V 
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0 0°CX }±JJ2. 5 T o r r , R FIA 5 OW^^frt 

v-y ^ vsib*rs:±8«*"^, -^i-h^ 1 0 0 n m(Dmmm 

II 3 2 £ 3 0 0 n mlMJCMt^o 
[0 0 8 2] JfctCl, S-ftlf # VII 3 2_ht^*qO*-ffiT? 
j./^ — >-£rfl£j$;U CHF 3> OF,, SF 5 , 

"J- V Xf^^ <t o T 31 ^ ^ V X LT , T ^ r ^ ^ U = 
>-JR*5 J: ^ V y ^ V^ft IJl^ - ^ ft^T>^t^ — XJ1 2 

[0 0 8 3]Si-:, ^^!)y»iot, T/V5; 

"-^;A9 9**%i3j:u c «B 1 mm%(vm.!&x\ t/v* ~ 

r> A^&Jgt«: 6 0 0 n mSg©J?$^M Lfcft. T/l> 
5; - ^7 i^^fell v .x ^ V X L^ox ^ ^ ^ X L , _hS|5 

mm 2 s a -v^ 2 vH&mmMm 2 9 r 

i:R:J:oT, r^^-fc:^-X#^Sr^j*i-5- (Ell 0 
(c) ) 0 

[0 0 8 4] Pftf^Tls-J^fm 2 

6 SraWCVD&SrffiV^TJgritU, CMPfetillU 

mm&mmz 4 ^i^&^Hit3 ob^o-o. 2 

M mt-KSJ L, A^o^ y^xry/y XII 2 6 
(Dfcfe^, r fc ^-X|i 2 7 flffi^SW^J: 5 tnDO 

^^ftofc^>x^T-^x^xji±^"e^ft<; s^ife 

^«It^ > r y / 7 2 6 >7yf t^-x 
Jl 2 7 t ^Sffi; i ^ 5 PUS/J^ 

^L-ftl/\ Lfc^ot, jyft r, — Xjf 2 7 £>#6jtft«g 
«KfiE^gScftL, S»ft"X^X^7 5: vX#14^i:t^*;W 

[ 0 0 8 5 ] ft^o, r^|t*ttIRCVDi£Srffl^t^ 
y^7>^7^B2 eSr^ricbfc^, iBIRCVD&S: 
ffl^t7/u? ^^^:/7^i/7^WLrt>^i 

[0 0 8 6] Eil li±mm^M4(DT>^^^-Xm 

c^^T^i-giTfc^ n El('*3v^T, (e) i±mmmm 

(D) tt**^®1S3 0T>'^bri."X*^CDj(fej»fife* 

[ 0 0 8 7] r.<0ct'Mc\ ^y^fy/7^12 6^ 

*tE^M^^LT^ft^ VX^T^Vjl 3 1 ^ML, 
^ ^ (c^rO±^^^^ yf 3 2S:»fi8;Lft:« N 7Vf 
t ^- — Xjf 2 7 &Bf&-i- 5li t£ J: o X , ^ffi607F#l 3 

[0 0 8 8] ft^o, ro^J"ef*5B4RCVDfeSrfflt^T^ 

y- X 7ry/7 y /aMU:/j\ iRcvDffi^v^r 
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£ 0 0 8 9 ] ifc, rcOCTtC*5V»Tfi x 9 is # -ATI/? 

y ?m <o m m k m^^^^t^m^mj^l^ t t ^ , a 
xr^zf? #m <n m ffi KffiiiiR c v d & t - iot a* fc 

[0 0 9 0] 

^tiot, T >^ t Xa<aWff^H*ri s ft_b 

[0 0 9 1] #:fe\ #i^?y^:/7 /jI^si^i 

h^^&mmx$ 20 
[0 0 9 2] Sfc, *«i*^fe?ar5>^^^»co^BSfc^ 

fflK j; o x y*v ?m t t > -f- 1 > ^sRjcKi-S r. 

[HffiOffi¥ftK9!] 

[HI 1 1 I ^fcttST^fc ^ — X 

pg^MitXSlI 30 



( 9 ) 1 0 2 8 4 6 0 4 
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[i3] w (Dmmmm 1 i-^it 5 r v ^ t ^ - x 

[ 121 5 ] WO JgHg 2 t *s t+ 57^f ta-X 

[El 8 ] (OHJfiOJgJB 3 57^ft ^ — x 

[HI 1 0 J *«WOHScD3gffi4 (ctett-STV^t: 
X* -7* cDjgifiXg £r + igiffi g| 
[[II 1 1 ] *»lflcDHJfi<z>jgllg 4 f-fctt-ST yf t ^ — 

x* 7- co *6«^^i±:5>-fli % * -r bi 
[[in 2] ffi^T^^t ^--xm-Fvmmm 

[HI 3] «07>f t a-X||^(7)iIIg^t 

22 a^iwtgi (|&KdK) 
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r^t^-xji 
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